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ABSTRACT 

In this paper we present the three dimensional dynamics of the galaxy SDSS J101345. 39+011613. 66, 
selected for its unusually strong Balmer absorption lines (W (H<5)=7.5A). Using the GMOS-South IFU 
in Nod & Shuffle mode we have mapped the continuum and optical absorption lines of this z=0.1055 
field galaxy. This galaxy has a disturbed morphology, with a halo of diffuse material distributed asym- 
metrically toward the north. Using the [On] emission line (Wo [On] =4.1 A) we find that the gas and 
hot OB stars are offset from the older stars in the system. The gas also has a spatially extended and 
elongated morphology with a velocity gradient of 100 ± 20kms~ 1 across 6kpc in projection. Using the 
strong H7 and H5 absorption lines we find that the A- stars are widely distributed across the system 
and are not centrally concentrated arguing that the A-star population has formed in molecular clouds 
outside the nucleus. By cross correlating the spectra from the datacube with an A-star template we find 
evidence that the A-star population has a 40kms _1 shear in the same direction as the gas. The dis- 
turbed morphology, strong colour gradients and strong US and H7 absorption lines in SDSSJ 101345.39 
argue that this is a recent tidal interaction/merger between a passive elliptical and star- forming galaxy. 
Although based on a single object, these results show that we can spatially resolve and constrain the 
dynamics of this short lived (yet important) phase of galaxy formation in which the evolutionary process 
take galaxies from star-forming to their quiescent end products. 

Subject headings: galaxies: formation, — galaxies: evolution — galaxies: E+A, galaxies - single: 
SDSSJ 101345.39+011613.66 



allows us to identify the physical locations of the gas, old 
(K) stars, young OB-stars and (the short-lived) massive 
A-stars, and to decouple their dynamics from their spatial 
distribution. In this paper we demonstrate the feasibility 
of using an integral field unit (IFU) to study the dynamics 
of H<5S galaxies. We have selected one field galaxy from 
the Sloan Digital Sky Survey (SDSS) and used the GMOS- 
South IFU in Nod & Shuffle mode to study the rest-frame 
optical spectra. Using this technique we can investigate 
the spatial distribution of star formation through the [On] 
emission and the distribution of the young A-stars through 
the (much stronger) stronger H<5 and H7 absorption lines. 

In §2 we present the data reduction and analysis. The 
results are presented in §3. Finally we summarise our re- 
sults and present the implications in §4. We use a cos- 
mology with f2 m =0.3, A =0.7 and a Hubble constant of 
70kms~ 1 Mpc~ 1 . In this cosmology, 2kpc subtends 1" on 
the sky at z = 0.10. 

2. OBSERVATIONS AND DATA REDUCTION 

The target is selected from the SDSS DR1 (Abaza- 
jain et al. 2001), and was identified as a H<5S galaxy 
by Goto et al. (2003). This field galaxy has a redshift 
z = 0.1055, with J2000 coordinates RA: 10:13:45.39, Dec: 
+01:16:13.66. Absorption lines in the SDSS spectra were 
fit with a double-Gaussian profile model to account for 
narrower emission filling within the absorption line, and 
all galaxies with rest-frame equivalent widths (EWs) > 4A 
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1. INTRODUCTION 

Galaxies with strong Balmer absorption lines in their 
spectra (H<5-strong, or H<5S galaxies) represent a short- 
lived but potentially important phase in galaxy evolution. 
Such lines indicate a stellar population dominated by A- 
stars which are normally either absent or overwhelmed by 
the much brighter OB stars. There is likely a variety of 
physical mechanisms that can lead to such a stellar pop- 
ulation (e.g. Dressier et al. 1982; Couch et al. 1987; Pog- 
gianti et al. 1999; Balogh et al. 1999), but most invoke 
a major transformation from one galaxy type to another. 
Although such galaxies are very rare in the local Universe, 
their short lifetime means they could potentially represent 
an important phase in the evolution of most normal galax- 
ies. 

While high resolution imaging has demonstrated that 
most bright, nearby Hi5S galaxies are spheroidal, often 
with signs of interaction (Yang et al. 2004; Couch et al. 
2004; Balogh et al. 2004), the dynamics have been ex- 
tremely difficult to observe and understand. Norton et 
al. (2001) have obtained longslit spectra of galaxies in 
the Zabludoff et al. (1996) sample, and find evidence that 
most of the galaxies are in the process of transforming 
from rotationally-supported, gas-rich galaxies to pressure- 
supported, gas-poor galaxies. 

However, longslit spectroscopy mixes spatial and spec- 
tral resolution, and a better understanding of the dynam- 
ics can be obtained from integral field spectroscopy. This 
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were identified as RSS. For this pilot study, we chose a 
relatively bright example, with r — 16.3 mag (which cor- 
responds to - 1/3Z*). SDSSJ101345.39 has strong ab- 
sorption lines and weak (but non-negligible) emission lines 
(Fig. 2). Post-starburst galaxies with strong H<5 absorp- 
tion, but with non-negligible [On] or Ha emission lines are 
usually referred to as e(a) galaxies. However as Balogh 
et al. (2004) show, e(a) galaxies with W o ([On])<10A and 
W o (Ha)<10A appear to have the same properties of strict 
k+a galaxies (which are H5S but have no detectable [On] 
or Ha emission), k+a galaxies are predominantly bulge 
dominated with little sign of spiral structure and sig- 
natures of recent (substantial) bursts of star-formation 
(Balogh et al. 2004). In this study, we have selected one 
galaxy which falls in this "k+a plus weak emission" cate- 
gory in order to compare and contrast the dynamics and 
spatial distribution of the gas with that of the young stellar 
component. 
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of diffuse material, distributed asymmetrically toward the 
north, which may be indicative of a tidal interaction or 
merger. The GMOS-IFU field of view covers the cen- 
tral nucleus (where most of the stars are located) , but the 
much lower surface brightness material is located outside 
the IFU field and extends over a ~ 10" radius. 

2.2. SDSS Spectroscopy 

The SDSS spectroscopy of SDSSJ 101345.39 shows 
strong H7A4340.5A and H5A4101.7A absorption lines, 
as well as emission lines. From the original SDSS 
spectra, we measure W (H<5)=7.5A in absorption, and 
W o (0[n])=4.lA in emission. The galaxy also shows 
HaA6562.8A and [Nil] A6583.0A emission; although the 
measured equivalent width of Ha is 7.9A, this is compro- 
mised by the strong underlying Balmer absorption. Tak- 
ing into account the underlying absorption, the emission 
line ratios may be indicative of weak AGN activity in the 
galaxy (although as we show in §3, most of the emission 
is from a resolved component, and we therefore attach a 
cautionary note that, from our current data, the evidence 
for an AGN is tentative). 
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Fig. 2.— SDSS spectra of SDSSJ 101345.39. This spectrum has 
a lower resolution than the GMOS spectrum, but shows the [On] 
emission line as well as the much stronger H7 and H<5 absorption 
lines. The SDSS spectra also covers the Ho emission line. 



2.3. GMOS Spectroscopic Imaging 

New observations of SDSSJ 101345.39 were taken with 
the GMOS-South IFU in Nod & Shuffle mode on 2004 
February 28 th U.T. during science verification time for a 
total of 3 hours in 0.8" seeing and photometric conditions 1 . 
Using the Nod & Shuffle mode we chopped away from the 
target by 30" every 30 seconds. In this configuration the 
IFU uses a fiber fed system to reformat the 5" x 5" field 
onto two long slits. Using the i?-band filter in conjunction 
with the B600 grating results in two tiers of spectra being 
recorded. The spectral resolution in this configuration is 
A/AA -1700. The [On](AA3726.1,3728.8A) emission line 
and H7 and H<5 absorption features all fall in regions of 
low sky emission and absorption. 

In the Nod & Shuffle mode, the object and background 
regions are observed alternately through the same fibres 
by nodding the telescope. In between each observation 
the charge is shuffled on the CCD by a number of rows 

1 Based on observations obtained at the Gemini Observatory, which is operated by the Association of Universities for Research in Astronomy, 
Inc., under a cooperative agreement with the NSF on behalf of the Gemini partnership: the National Science Foundation (United States), 
the Particle Physics and Astronomy Research Council (United Kingdom), the National Research Council (Canada), CONIC YT (Chile), the 
Australian Research Council (Australia), CNPq (Brazil) and CONICET (Argentina). 



Fig. 1 — True colour gri image of SDSSJ 101345.39 from the SDSS 
imaging. Both panels show the GMOS-IFU field of view. The main 
panel has been thresholded to emphasise the low surface brightness 
material outside the nucleus as well as the extension of material 
to the north, suggesting SDSSJ 101345.39 may have recently un- 
dergone an interaction. The inset is the same image but scales to 
emphasise the full range of surface brightness and shows that most 
of the stars are located inside the GMOS-IFU field of view. We have 
rotated this image to agree with the IFU observation, and so North 
is right and East is up. 



2.1. Imaging 

Using the SDSS grz-band imaging we construct a true 
colour image of SDSSJ 101345.39. Each image has an ex- 
posure time of 60 seconds and was obtained in —1.2" see- 
ing. The final images have a plate scale of 0.4"/pixel. The 
high surface brightness material in SDSSJ 101345.39 looks 
like a bulge dominated galaxy, however the lower surface 
brightness structure has a disturbed morphology (Fig. 1) 
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Fig. 3. — Left: Continuum image generated from the datacubc between 4900— 5400A; Middle: continuum subtracted two dimensional [On] 
emission line map with the continuum from the left panel overlaid as contours. Right: continuum subtracted two dimensional (inverted) 
H7+H5 absorption line map with the continuum contours from the left panel overlaid. The circles in the top left hand corners of each panel 
represent the size of the seeing disk. 



corresponding to the the centre-to-centre spacing of the 
blocks of 50 fibres into which each slit is divided. For the 
Nod & Shuffle mode, each alternate block is masked off so 
that it receives no light from the sky but acts simply as 
an image store. The slit to field mapping was arranged so 
that the resultant half of the total object and background 
field (7" x5" + 3.5" x5") formed a contiguous sub-field of 
5" x5". Since each alternate block is masked, each expo- 
sure can be stored in different regions of the CCD with- 
out contamination from any other region of the sky. The 
sequence of object and background exposures can be re- 
peated as often as desired with the photoelectrons from 
each exposure being stored in their own unique regions of 
the detector. At the end of the sequence, the CCD is read, 
incurring a read-noise penalty only once (see Glazebrook 
& Bland-Hawthorn 2001) for further details of this general 
approach). For each fiber (and corresponding spectrum), 
we identify the corresponding sky spectrum in the shuffled 
position and subtract them to achieve Poisson-limited sky 
subtraction. 
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Fig. 4. — The reduced, sky-subtracted spectrum of 
SDSS J101345.39, generated by collapsing the central two square 
arcseconds of the galaxy. We have marked the strongest emission 
and absorption features. The hashed regions show the positions of 
the GMOS chip gaps. 

The GMOS data reduction pipeline was used to extract 
and wavelength calibrate the spectra of each IFU element. 
The variations in fiber-to-fiber response were removed us- 
ing twilight flat-fields and the wavelength calibration was 



achieved using a CuAr arc lamp. The wavelength coverage 
of the final data is 4080-5400A. No flux standards were 
observed, as the spectral features of interest are narrow 
enough that the standard sensitivity is sufficient. 

Since the datacube has a large wavelength coverage we 
correct for the parallactic angle by modelling a 2-hour ob- 
servation running from -1 to +1 hour angle and corre- 
sponding minimum and maximum airmasses of 1.17 and 
1.21. The average atmospheric dispersion between 400nm 
and 540nm is 0.67" at an angle roughly North-South. Af- 
ter building the datacube, we use idl to model and correct 
this aberration using a linear interpolation at each slice of 
the datacube along the wavelength axis. 

We show the reduced, sky-subtracted spectrum, col- 
lapsed over the central two arcseconds of the galaxy in 
Fig. 4 and identify the strongest features. 

3. RESULTS 

3.1. Spatial Light Distribution 

To investigate the spatial distribution of the gas and 
stars in the galaxy we begin by extracting narrow-band 
slices from the datacube around the emission and absorp- 
tion lines. We fit and subtract the continuum around the 
line of interest using a 3-cr clip to be sure that neigh- 
bouring emission and absorption lines are omitted. We 
then extract the narrow-band images from the datacube 
by collapsing each spectrum over the feature of interest. 
We also extract the continuum regions by median filtering 
each spectral pixel in the datacube between 4900-5300A. 

In Fig. 3 we show the spatial distribution of the rela- 
tively older stars (as traced by the continuum light be- 
tween 4900A and 5300A), the gas (as traced through the 
[On] emission line) and the young, massive stars (traced 
by the H7 and H5 absorption lines). Fig. 3 shows that, 
while both the [On] emission and Balmer absorption lines 
are extended, they do not have the same spatial distribu- 
tion. In particular, the centroid of the [On] emission is 
offset ~ 2 kpc to the SE from the older stars and the US 
and H7 absorption lines. 

This difference is shown in Fig. 5, where we split the 
datacube into nine spatial bins. It is clear that the shape 
of the continuum is not constant across the galaxy. This is 
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Fig. 5. — Spectra from nine spatial bins from the datacube split up according to the labels in Fig. 3. The dashed lines show the positions 
of the [Oil], H7 and H<5 emission/absorption lines for a fixed redshift of z = 0.1055. The spectra which fall in the GMOS chip gaps have been 
masked out. We also state the average [On] emission line velocity, (v em ) found by fitting the [On] emission line, as well as the absorption 
line velocity from the A- stars (v a bs) found by cross correlating each spectrum with an A2 stellar template (all velocities arc in kms -1 ). The 
zero-point in the velocity is defined to be the rest-frame of the A-stars in the middle panel. The change in the shape of the continuum which 
give rise to the colour gradients in Fig. 1 is reflected in the spectra. 



confirmed by comparing with the colour gradients in the 
SDSS imaging. By binning the imaging data into 3x3 
pixels (1.2" x 1.2" bins, matching the same spatial bins as 
in Fig. 5) we investigate the colour gradients across the 
galaxy (which can be seen in the inset panel of Fig. 1). In 
each panel of Fig. 5 we show the corresponding g-r and u-r 
colours determined from the SDSS imaging data. Both the 
spectroscopic and imaging data show the colour gradient 
across the galaxy with panels [1,2&4],[3,5&7] and [6,8&9] 
having average g-r colours of 0.31 ± 0.06,0.48 ± 0.06 and 



0.54 ± 0.07 and u-r colours of 2.28 ± 0.10, 2.41 ± 0.10 and 
2.42 ± 0.09 respectively confirming that changing shape of 
the continuum seen in the IFU data is real and not simply 
an artifact of the observations. 

The spatial distribution of the young OB stars, as traced 
by the rest-frame UV continuum, is consistent with that 
of the [Oil] emission, and offset by >2 kpc in projection 
from the older stellar population (indicated also by the 
colour gradient in the imaging). The colour gradient is 
in approximately the same direction as the surface bright- 
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ness asymmetry, and suggests that the galaxy consists of 
at least two components, possibly as the result of a recent 
merger. 

3.2. Emission Line Dynamics 

To investigate the dynamics in more detail we return to 
the datacube and fit the emission and absorption lines on 
a pixel-by-pixel basis. The [On] emission line doublet and 
underlying (rest frame UV) continuum was fitted using a 
X 2 minimisation procedure. The spectra were averaged 
over a 3 x 3 spatial pixel region, except where the signal 
was too low to give a significant detection of the line, in 
which case the smoothing area was increased to 4 x 4 pix- 
els. In regions where this averaging process still failed to 
give an adequate \ 2 (i- e - the inclusion of an emission line 
component does not improve the fit), no fit was made. We 
required a minimum \ 2 °f 25 (S/N of 5) to detect the line, 
and allow the signal to drop by a % 2 of 9 to calculate the 
error in the velocity. This corresponds to a formal 3c er- 
ror. In Fig. 6 we show the [On] velocity structure. This 
shows a velocity shear of 100 ±20 km s -1 across ~6kpc in 
projection . The velocity field of the gas does not resemble 
that of a disk. However, if one of the progenitors was a gas 
rich disk, then the observed shear may be arise due resid- 
ual motion of a gas disk following a merger. Assuming 
this is the case, we estimate that the mass of the gas-rich 
progenitor was (M = v 2 r/G) -1.2xlO lo M . This mass 
estimate should be viewed as a lower limit to the progen- 
itors mass since we may be seeing only a residual part of 
the motion that the disk had before the encounter. 
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Fig. 6. — Left: The UV continuum intensity (colour scale) with 
the continuum from the older stellar population overlaid as con- 
tours. Right: Two dimensional velocity field of the galaxy derived 
from the [On] emission line. The galaxy shows a shear across the 
galaxy with peak-to-peak velocity difference of 100 ± 20kms _1 . 

3.3. A-type stars 

To investigate the EWs of the short-lived A- stars we 
turn to the H7 and US absorption lines. Using a similar 
procedure as used to fit the [On] emission features we si- 
multaneously fit the H7 and H<5 absorption features (with 
a fixed separation but variable intensity and width) and 
show the resulting two dimensional distribution of EWs in 
Fig. 7. We estimate the 1—a uncertainties by perturbing all 
of the parameters of the best fit such that A% 2 = 1. From 
the distribution of EWs it is clear that the A- star popu- 
lation is most prominent at the same location as the old 
stellar population, but also has a large contribution near 



the peak in the [On] distribution. Whilst the two peaks 
in the distribution of EWs in the galaxy are statistically 
significant, we note that systematic uncertainties such as 
emission line filling of the H7 and H<5 absorption lines may 
cause the EW to appear artificially low. We therefore at- 
tach little significance to the 'double peaked' distribution 
of EWs, but rather note that the distribution of A-stars in 
the galaxy is widespread. This is particularly important 
for understanding the formation of the A-star population 
since it suggests that the A-stars are not formed from gas 
funnelled into the nucleus but rather from material which 
is much more widespread. 
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Fig. 7. — Two dimensional map of the equivalent widths of the 
H5+H7 absorption lines. This shows two peaks in the EWs, one 
at the peak location of the old stellar population, and one at the 
peak location of the younger OB stellar population. The contours 
are spaced by 1— a found by varying the fit such that A\ 2 = 1. 

To obtain the velocity structure of the A-type stars, the 
spectra from the 9 spatial bins in Fig. 5 are cross-correlated 
with a template star of type A2V. The absorption line 
velocities in individual panels are shown in Fig. 5, with 
the zero-point defined such that the A-stars in the middle 
panel have zero velocity. The A-stars velocity field ap- 
pears to have a ~ 40kms _1 shear in the same direction of 
the gas, although the lines have a greater intrinsic width 
and therefore the large error bars preclude any stronger 
conclusion. 

We can obtain an estimate of the age of the A-star popu- 
lation by comparing the average galaxy spectrum with the 
spectral library of Jacoby et al. (1984). The strength of 
the K-line at ~ 3932A is especially sensitive to the spec- 
tral type of the early A-type stars (Rose 1985). Based 
on the relative strength of the K-line and the neighbour- 
ing H+He line at ~ 3970A the galaxy spectrum best re- 
sembles that of an A2±l star (hence the choice of the 
A2 stellar template for cross correlation above). Tak- 
ing the effective temperature of an A2 dwarf to be 9100 
K (di Benedetto 1998), and interpolating the theoretical 
isochrones of Bertelli et al. (1994) we arrive at an estimate 
of 0.44 Gyr for a MS turnoff at A2. Likewise, the ages for 
Al and A3 dwarfs are estimated to be 0.39 and 0.47 Gyr 
respectively although stellar mixes and metallicity makes 
this estimate uncertain. 

4. DISCUSSION AND CONCLUSIONS 
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We have selected one field galaxy from the SDSS which 
shows strong Balmer absorption lines (which are indicative 
of a strong A- star population), but has only a small on- 
going star-formation rate. In this pilot study, we have 
demonstrated the ability of IFU observations to disen- 
tangle the spatial and velocity distributions of the stellar 
and gaseous components through the measurement of both 
emission and absorption features. 

The main results are summarised as follows: 

1. The SDSS images show a bright nucleus and more 
diffuse material distributed asymmetrically toward 
the north (Fig. 1). The disturbed morphology of 
the field galaxy SDSSJ 101345.39 is suggestive of 
an interaction (or merger) between two galaxies. 

2. The continuum from the older stellar population 
is spatially offset by ~2kpc from the young, hot 
OB stars (traced from the rest-frame UV contin- 
uum) and is easily seen from the changing shape of 
the continuum across the spatial domain of the dat- 
acube in the IFU observation (Fig. 5). This colour 
gradient is also reflected by the strong colour gra- 
dient seen in the SDSS imaging. 

3. By extracting narrow-band slices of the emission 
and absorption lines in the the GMOS IFU dat- 
acube, we find that the gas (traced through the [On] 
emission line) is spatially extended with an elon- 
gated morphology, approximately coincident with 
the young, hot, OB star population (Fig. 3). 

4. The H-f and HS absorption lines are widely dis- 
tributed (Fig. 3). The peaks of these absorption 
lines are spatially co-incident with the older stellar 
population and the centre of the gas. The A-star 
population are not confined to the nuclear regions. 
Their spatial distribution is different from that of 
the [Oil] emission, but the two appear related. 

5. The gas has a velocity shear of 100 ± 20kms~ 1 
across 6kpc in projection (Fig. 6), but the veloc- 
ity field does not resemble that of a disk. However, 
assuming that the velocity shear arises due to resid- 
ual motion of a gas disk which has been disturbed 
as the result of an interaction, we estimate that 
the gas rich progenitor had a dynamical mass of at 
least ~ 1.2 x 10 10 M Q . This mass estimate should 
be viewed as a lower limit since some of the angu- 
lar momentum of the gas-rich progenitor may have 
been lost during the interaction. 

6. The A-stars do not show the same amplitude of 
velocity motion as the gas, however, there is ev- 
idence of a 40kms _1 shear in approximately the 
same direction as the velocity motion of the gas 
(although the large error bars preclude any strong 
conclusions) . 

Our observations suggest that the activity in 
SDSS J102145.39 may be the result of a strong tidal in- 
teraction between a passive (possibly elliptical) galaxy 
(giving rise to the old stellar population), and a gas-rich, 
star-forming (spiral or irregular?) galaxy (giving rise to 



the spatially offset of hot stars and nebular emission). 
The interaction between the two components is likely to 
have been responsible for the production of the A-star 
population in a burst of star formation. 

By comparing the galaxy spectrum with spectral li- 
braries and stellar population models (Jocoby et al. 1984, 
Vazdckis & Arimoto 1999) we estimate an burst age of 
~0.5Gyr although we caution that systematic uncertain- 
ties such as hidden emission, differing metallicities and 
pollution of K- type stars make this estimate uncertain. 
Unfortunately the wavelength coverage of our GMOS data 
do not extend to Mgn or Ha, making it difficult to con- 
strain the underlying old population or dust absorption. 
Future observations at these wavelengths would allow us 
to trace the dynamics and metallicities of the old stars and 
further constrain the burst age, as well as locate the po- 
sition of any possible AGN (which may be important for 
understanding black hole growth in these galaxies). 

We can estimate the mass of the underlying old pop- 
ulation from the i^T-band magnitude (K=13.2+/-0.001, 
Balogh et al. 2004) and assuming a canonical value of 
1.0 for the stellar mass-to-light ratio (Bruzual & Char- 
lot 2003). We estimate that the total stellar mass is 
~ 2 x 10 11 M©. It is interesting to contrast this with 
the mass of the young A-star population, and the current 
star formation rate. If we assume a Salpeter IMF (Salpeter 
1955), we can estimate the mass of the burst population 
by comparing the equivalent width of H<5 (7.5A) with the 
models of Shioya et al. (2004). In order to produce absorp- 
tion of this strength, their models require a burst popu- 
lation of at least ~ 10% by mass (ie., - 2 x 10 10 M©). 
We note that this agrees well with the lower limit on the 
dynamical mass that we estimated from the velocity shear 
in the [Oil] emission (we note that it is difficult to place 
an upper limit on the mass of the gas rich progenitor). If 
the burst mass fraction was skewed towards higher mass 
stars, the burst mass could be a factor ~ 3 lower. The 
current residual star formation rate inferred from the [On] 
flux is ~ 0.5 ± O.lMoyr" 1 (Kennicutt 1998), so that in 
0.5Gyr, a mass of only ~ 2 x 10 s M© would be converted 
into stars. Thus it seems that the residual star formation 
is at least l/100 i/l of the rate during the burst, while the 
mass involved in the burst is about l/10 th of the mass of 
the old stellar population. 

The spectra, morphological information and kinematics 
of SDSSJ 121345.39 appears very similar to local field E+A 
galaxy NGC 2865 (Hau, Carter and Balcells 1999) in which 
a 0.4-1.2Gyr old burst has occurred due to the merger of a 
gas-rich (Sb or Sc) spiral and an elliptical galaxy. A quan- 
titative discussion of the star-formation truncation mech- 
anism will have to wait until we have a statistically sig- 
nificant sample, but we can outline the possibilities which 
cause this process. Competing models for E+A galaxy for- 
mation predict very different distributions of stellar pop- 
ulations following the interaction. In SPH simulations for 
mergers between spiral and elliptical galaxies the gas tends 
to sink to the galaxy centre on timescales much less than 
the starburst duration, and therefore suggest that the gas 
and A-stars should be centrally concentrated and segre- 
gated away from the older stellar population (e.g., Hern- 
quist & Weil 1992) (although these models do not take into 
account the hot ISM in the elliptical). However, other 
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models suggest that the gas in the progenitor should be 
clumpy (in molecular clouds) rather than distributed as a 
smooth medium, and the result of the merger is to scatter 
these star forming regions across the galaxy (compress- 
ing/squeezing the gas and causing the A-star starburst as 
the interaction occurs) . As the gas clouds scatter either in 
the spiral arms of the progenitor or in the new ICM, they 
evaporate and the star formation is truncated as the den- 
sity of the clouds falls (eg.Mahos & Hernquist, 1996, Ko- 
jima & Noguchi 1997). In our pilot study we have shown 
that the A-stars are widely distributed across the galaxy, 
which coupled with the spatially extended morphology of 
the gas suggests a clear preference for the latter model. 

Although these observations show a clear preference for 
the squeezed cloud model it is not yet clear that this is true 



for the H<5S galaxy population as a whole. The next step 
is to generate a statistically useful sample of such galaxies, 
in a variety of environments, to be able to generalise our 
conclusions and investigate the star-formation rate of the 
present day Universe. This is important for constraining 
current models for galaxy formation in which these HSS 
galaxies may represent an important phase in the evolu- 
tion of todays local luminous spheroidal galaxies. 
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